The role of glucocorticoids in pregnancy, parturition, lactation, and nurturing in melanocortin receptor 2-deficient mice.
Maternal glucocorticoids are critical for fetal development, but overexpression can be deleterious. Previously we established a mouse line deficient in melanocortin receptor 2 (MC2R). MC2R(-/-) mice have undetectable levels of corticosterone despite high levels of ACTH and defects resembling those in patients with familial glucocorticoid deficiency. Here we analyzed the role of glucocorticoids in pregnancy, parturition, lactation, and nurturing in MC2R(-/-) mice. MC2R(-/-) mice were fertile and produced normal litters when crossed with MC2R(+/+) mice. However, MC2R(-/-) females crossed with MC2R(-/-) males had no live births, and approximately 20% of the embryos at d 18.5 of pregnancy were of normal body size but were dead when born. MC2R(-/-) pregnant females crossed with MC2R(+/+) males had detectable serum corticosterone levels, suggesting the transplacental passage of corticosterone from fetus to mother. MC2R(+/-) pups delivered from MC2R(-/-) females crossed with MC2R(+/+) males mice thrived poorly with MC2R(-/-) mothers but grew to adulthood when transferred to foster mothers after birth, suggesting that MC2R(-/-) females are poor mothers or cannot nurse. MC2R(-/-) females had normal alveoli, but penetration of mammary epithelium into fat pads and expression of milk proteins were reduced. Myoepithelial cells, which force milk out of the alveoli, were fully developed and differentiated. Pup retrieval behavior was normal in MC2R(-/-) mice. Exogenous corticosterone rescued expression of milk proteins in MC2R(-/-) mothers, and the pups of treated mothers grew to adulthood. Our results reveal the importance of glucocorticoids for fetal survival late in pregnancy, mammary gland development, and milk protein gene expression.